The role of Grb2 in the growth and transformation of mouse embryo cells.
An overexpressed insulin-like growth factor I receptor (IGF-IR) allows cells to grow in IGF-I only and to form colonies in soft agar. Conversely, cells with a targeted disruption of the IGF-IR genes, R- cells, are refractory to transformation by several oncoproteins and growth factor receptors, that readily transform their wild type counterparts, W cells. Grb2 is an SH2-SH3 domains protein that links tyrosine kinase receptors to ras signalling. In order to determine its role in mitogenesis and transformation, we have transfected a plasmid expressing Grb2 into R- and W cells, and their derivatives already expressing the SV40 large T antigen. In addition, we have used loss-of-function mutants of Grb2 to inquire whether they would act as dominant negatives. Our results show that: (1) an overexpressed Grb2 cannot replace the IGF-IR in IGF-I-mediated mitogenesis; (2) Grb2 also fails to transform either W or R- cells; (3) Grb2 and SV40 T antigen, singly transfected, cannot transform R- cells, but can do so when combined; and (4) SH3 domain mutants of Grb2 act as dominant negatives, causing reversion of the transformed phenotype. We conclude that Grb2 is necessary but not sufficient for transformation.